Osteoblasts develop from isolated fetal mouse chondrocytes when co-cultured in high density with brain tissue.
Chondrocytes from the hypertrophic and proliferative zones of 16-day-old fetal murine metatarsal bones were enzymatically dissociated and cultured in a high-density type of culture, exposed to the gas phase. We ascertained that no cells of the perichondrium were included in the cell suspension. Control cultures formed a solid cartilaginous mass, of which all the chondrocytes were alkaline phosphatase positive and the matrix started to calcify after 4 days. After 6 days, nearly the entire matrix was calcified. When co-cultured with pieces of cerebral tissue, some chondrocytes had transdifferentiated into osteoblasts after 4 days. They had started to form osteoid. After 6 and 11 days part of the cartilage had been replaced by bone, especially in the periphery of the cultures, but also in areas in the center. The bone matrix was partly calcified. Osteoblasts and bone matrix were identified as such electron microscopically. The nature of the bone matrix was also confirmed by immunohistochemical demonstration of collagen type I and osteocalcin. These results show that enzymatically isolated chondrocytes are able to become osteoblasts when properly stimulated. This supports the concept of chondrocytes being responsible for (part of) the endochondral bone formation in the marrow cavity of long bones.